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. Although, the pneumatic systems have nonlinear elements which make the motion control difficult On the sinusoidal movements, the non-linearity of the servo valves, especially the lap condition of the valves is considered to cause a bad effect on the position control. We have proposed a new method to measure the static characteristics of servo valves including the lap condition using an isothermal chamber. The isothermal chamber is a chamber in which steel wool is stuffed to make the heat transfer area larger and can almost realize isothermal condition. We have already shown that steady and unsteady flow rates of air could be measured with the chamber [2] . In this papei firstly the lap condition of a servo valve used to drive a pneumatic cylinder is measured by the proposed method. Secondly, the effect of the lap condition of the servo valve during sinusoidal position control on the pneumatic cylinder is investigated. Finally, we compensate the effect of the lap condition of the valve using repetitive control. Fig. 1 shows the test circuit for 3 ports valves. The apparatus consists of a chamber used to restrain the change of the supply pressure, the tested valve, the function generator, the isothermal chamber and the pressure sensor. It was already shown in our previous study [2] that both steady and unsteady fl ow rate of air can be obtained only by measuring the pressure change in the isothermal chamber. The measured pressure data was taken into a personal computer through an AD converter.
CHARACTERISTIC MEASUREMENT OF SERVO VALVES

Method
Method used to measure the input-output characteristic is as follows: At first, we set the supply pressure at 600 [kPa] .
Then, the input voltage, which was a sinusoidal signal, is given from the function generator to the tested valve. The amplitude of the voltage is from the neutral to the maximum point's width. The frequency of the input voltage is selected at In this study, the differentiation was done in the following procedure. At first, the measured data was smoothed using a low pass filter. The cut off frequency of the filter was set at 12 times larger value than that of the data which would not show any delay in phase. The noise level of the pressure transducer was smaller than the resolution of the AD converter. Then, the smoothed data was differentiated with respect to the time Firstly, the loop gain Kp is fixed at any constant value. It is known that a gain-phase margin diagram of 3rd order system is useful to estimate dynamic control performance. It is clear that the settling time will become shortest when C(s)G'(s) 1. As we already know the parameters of G'(s),
we selected F(s)=10/(s+10) and C(s)=(1+0.015s)(1+0.02s) in Fig.6 , is compenSated in Fig.8 . Fig.9 shows the results at the frequency of 0. 
